Propranolol increases the threshold for lidocaine-induced convulsions in awake rats: a direct effect on the brain.
Propranolol is a beta-adrenoceptor antagonist used clinically. Local anesthetics are used for controlling pain, whereas propranolol is concomitantly given to treat hypertension and tachycardia. However, there are few studies examining the effects of propranolol on the toxicity of local anesthetics. We investigated the effect of propranolol on lidocaine-induced convulsions in awake, spontaneously breathing rats. Male Sprague-Dawley rats were randomly divided into six groups (n = 8, each group). Rats were pretreated with intracerebroventricular saline (cerebroventricle-control: CV-C group), 10 or 30 microg/kg of (S)-(-)-propranolol (propranolol) (cerebroventricle-small dose: CV-S and cerebroventricle-large dose: CV-L groups, respectively) or i.v. saline (IV-control: IV-C group), 1 or 3 mg/kg of propranolol (IV-small dose: IV-S and IV-large dose: IV-L groups, respectively). Three minutes later, lidocaine was administered i.v. at 4 mg x kg(-1) x min(-1) until tonic-clonic convulsions occurred. The convulsive dose of lidocaine in the CV-L group was significantly larger than that in the CV-C group (30.6 +/- 5.1 vs 23.5 +/- 2.2 mg/kg, respectively, P = 0.008). Plasma concentrations of total and protein-unbound lidocaine, concentrations of lidocaine in the brain at the onset of convulsions were also significantly higher in the CV-L group than those in the CV-C group (36.1 +/- 4.8 vs 26.0 +/- 3.8 microg/mL, 22.5 +/- 3.5 vs 13.7 +/- 2.6 microg/mL, 82.7 +/- 7.1 vs 57.3 +/- 5.7 microg/g, P < 0.001 for all). The convulsive dose, plasma concentrations of total and protein-unbound lidocaine, and brain lidocaine in the IV-L group were also significantly larger than those in IV-C group and comparable with those in the CV-L group. The plasma concentration of propranolol before starting an infusion of lidocaine in the IV-L group was approximately 60-fold higher than that in the CV-L group (554.7 +/- 104.6 and 9.3 +/- 6.7 ng/mL, respectively). Propranolol increased the threshold for lidocaine-induced convulsions by directly acting on the brain.